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INTRODUCTION
It is common knowledge [Siebert, 1968; Wilcox, 1968] that geomagnetic activity level in the positive sector of the interplanetary magnetic field (IMF) in the Northern Hemisphere is higher than that in the Southern one, while in the negative IMF sector it is, on the contrary, higher in the Southern Hemisphere. The above papers deal with three-hour geomagnetic data [Siebert, 1968] or diurnal variations for certain periods [Wilcox, 1968] . They do not, however, examine the effect of magnetic activity level on the asymmetry.
To reveal the physical nature of the north-south asymmetry of geomagnetic activity, it is necessary to consider it across the entire dataset and in periods with different geomagnetic activity levels.
We analyze three-hour data on geomagnetic indices а n and а s for [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] 
and their daily means
A n and A s [Geomagnetic Data, 1972 -1976 . The entire dataset is divided into two classes according to the sign of the IMF sector structure from the Sun (positive sector) and to the Sun (negative sector). Each class includes four groups depending on the magnetic activity level. The first group comprises days with a daily sum ΣK p equal to 0÷12; the second, 13÷18; the third, 19÷23; the fourth, 24÷33. The data are processed by the method of superposed epochs. As a result, for each of the groups we acquire three-hour data and their monthly values. 
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In the control variant, the drift occurs from dusk to dawn, and drift charges attenuate the field caused by currents of zone 1. In the working variant there emerges an additional electric field between high and middle latitudes. This field exhibits auxiliary Pedersen currents flowing from high to middle latitudes in the dawn sector of the ionosphere and backward in the dusk one. The auxiliary Pedersen currents together with existing currents in the polar ionosphere close inflow currents of zone 1 and outflow currents of zone 2 that are likely to exist throughout the region from middle latitudes to the auroral zone. Thus, in the positive IMF sector in the Northern Hemisphere there arises an additional current system that includes field-aligned currents of zones 1 and 2, drift and Pedersen currents in the polar and mid-latitude ionospheres. During the negative IMF, a current system appears in the Southern Hemisphere. In the control variant, this current system does not develop because it is interrupted in the polar cap.
CONCLUSION
The main results of the study are as follows.
1. By using a large body of experimental data, we have confirmed the conclusion that in the positive IMF sector the level of geomagnetic activity in the Northern Hemisphere is higher than that in the Southern one, while in the negative sector it is higher in the Southern Hemisphere. In addition, we have established that the higher is the level of magnetic activity the greater is the asymmetry in the hemispheres. During quiet periods there is no asymmetry.
2. The asymmetry in the hemispheres appears in the а y component of the diurnal variation of magnetic activity, whereas in the а x component the asymmetry is completely absent.
3. An immediate cause of the north-south asymmetry is supposed to be meridional Pedersen currents flowing between high and middle latitudes in the ionosphere.
4. We have proposed a qualitative model of asymmetry formation. The solar wind electric field E=-
[V×B] penetrates into magnetotail lobes and generates here an electric drift of plasma. At ionospheric heights, this drift enhances the electric field across the polar cap and generates an additional electric field between high and middle latitudes. In this field there arise Pedersen currents responsible for the observed asymmetry of magnetic activity in the two hemispheres.
I began this study together with A.A. Danilov who passed away on December 24, 2011.
